Expression and neural control of follistatin versus myostatin genes during regeneration of mouse soleus.
Follistatin and myostatin are two secreted proteins involved in the control of muscle mass during development. These two proteins have opposite effects on muscle growth, as documented by genetic models. The aims of this work were to analyze in mouse, by using in situ hybridization, the spatial and temporal expression patterns of follistatin and myostatin mRNAs during soleus regeneration after cardiotoxin injury, and to investigate the influence of innervation on the accumulation of these two transcripts. Follistatin transcripts could be detected in activated satellite cells as early as the first stages of regeneration and were transiently expressed in forming myotubes. In contrast, myostatin mRNAs accumulated persistently throughout the regeneration process as well as in adult control soleus. Denervation significantly affected both follistatin and myostatin transcript accumulation, but in opposite ways. Muscle denervation persistently reduced the levels of myostatin transcripts as early as the young myotube stage, whereas the levels of follistatin mRNA were strongly increased in the small myotubes in the late stages of regeneration. These results are discussed with regard to the potential functions of both follistatin, as a positive regulator of muscle differentiation, and myostatin, as a negative regulator of skeletal muscle growth. We suggest that the belated up-regulation of the follistatin mRNA level in the small myotubes of the regenerating soleus as well as the down-regulation of the myostatin transcript level after denervation contribute to the differentiation process in denervated regenerating muscle.